Abstract-In the visible light band, color is one of the most basic and the most important camouflage exposure symptoms. The use of color camouflage is the most basic means of resisting high-tech detection and monitoring means and precision guided weapon capture. The existing camouflage color collection mainly uses the field spectrometer and the sub-meter, but they are not easy to carry and the collection efficiency is low. This paper proposes the use of digital cameras for image acquisition, but the digital camera produces a color space of the signal is not the standard color of the color space, so the need for color reproduction, so that we can get closer to the original scene of the true color. In this paper, the color reduction is carried out by polynomial linear regression method, and the reduction effect is analyzed and evaluated. The results show that the color of the image acquired by the digital camera can accurately obtain the color of the target and the background, and provide a new method to improve the color collection efficiency in the field environment.
INTRODUCTION
With the development of computer applications and image technology, photographic investigation of this means of detection play a greater role. Digital images have many advantages, can be flexibly modified, the stability of information dissemination, easy to store and repair, easy to copy the image, but also compatible with digital networks and computers [1] .
In the image processing, the digital camera is a very useful tool for digital image acquisition. It can get a variety of data quickly and easily, especially in the texture and threedimensional features of the original image, the more outstanding performance. Although it has a good performance in the color image digitization process, the relevant color management of digital cameras is still a very important thing. Because the color space of the signal generated by the digital camera is a device-related color space, and is not a standard colorimetric color space. Because the value of the final digital camera is not a value based on the conversion of the deviceindependent tristimulus value from the positive color matching function, which is because the spectral sensitivity of the digital camera's color sensor is very different. Of course, the digital camera at the factory also carried out some color management processing, but this color management is based on the appearance of the image as the main basis, that is, the purpose of image acquisition is "beautiful" rather than "faithful", so the need for color restore [2] and other series of color management approach, so that we can get closer to the original scene of the true color for the camouflage target and background extraction, analysis, background census, camouflage pattern design and camouflage effect evaluation to provide data support.
II.
METHODS & RESEARCH STEPS Mainly based on the color space structure of the color management method, that is directly to the camera to obtain the data correction, so that it is based on a closer to the true value of the color signal [3] .
For the digital camera to obtain the data and the real data between the original calculation. And evaluate the importance of color space and multi -order polynomials in the calculation of color reproduction, and find out the optimal results. The results of the study can be applied directly to the color correction of digital camera images under the same environmental limits.
The research plan is based on the data acquisition of the digital camera and the data acquisition of the spectrometer. The data obtained by the spectrometer is taken as the standard value. The data obtained by the digital camera is taken as the measured value. The reduction model is established by polynomial, the polynomial reduction coefficient is solved, and then the regression value of the measured value is corrected to see whether the polynomial regression is effective for color reduction and the order polynomial evaluates the accuracy of its color reproduction.
The polynomial regression algorithm [4] establishes a set of equations between the color space and the target color space, and linearly combines the input primitive color space variables to fit the data of the target color space. Firstly, the coefficient matrix of the polynomial is obtained by the selected polynomial model, and then the coefficient matrix is solved to establish the reduction relation between the target color space and the original color space.
The polynomial of the polynomial regression algorithm is as follows: 
The condition of the polynomial regression algorithm is that the number of selected polynomials must be less than the number of samples in the color space to solve the coefficients in the polynomial. Then, into the corresponding original color space data, you can according to the system to achieve color reproduction. In the polynomial regression method, with the increase of the order, the data regression precision of the polynomial increases, and the whole image quality decreases, which is mainly caused by the decrease of the performance of the model. Therefore, the actual application of the second-order, third-order and fourth-order polynomial regression.
III. EXPERIMENTAL DESIGN & EXPLORATION
The light source plays a decisive role in the formation of color. In daily life, say "see" the object, but see the object itself is not seen by the object from the reflection or transmission of the "light" .Since the color starts at the light, the color seen is affected by the characteristics of the light source used for illumination. As the experimental measurement needs to establish a reduction model with the standard value of the color measured by the spectrometer, the control variable method is used to simulate the light source of the spectrometer as much as possible under simulated field conditions. In accordance with this requirement, the spectrometer measurement using D65 light source, digital camera collection to take sunny noon at 13 o'clock under the sun light source measurement, as shown in Figure 1 below.
FIGURE I. DIGITAL CAMERA COLLECTION
The color plates were measured with a digital camera and a spectrometer respectively. The spectral reflectance R of 20 color samples was measured by a spectrometer. The S, R and CIE standard chromaticity observers' spectral tristimulus values X, Y, and Z functions were calculated according to the formula, and 20 color patches Light source under the brightness of the XYZ value, and according to literature and related information [5] , we can calculate the corresponding RGB, Lab values.
Spectrometer measures the spectral reflectance of 20 color samples and the calculated RGB, XYZ, Lab values as shown in Table 1 .
With the digital camera to measure the value of each color block, each time also need to measure three times, first each color sample contains the pixel data values as described above, and then the average of the three measurements again, and finally get each the color of the camera under the measured value.
The output of the digital camera image data is based on the sRGB color space, and the XYZ value and the LAB value of each color sample under the light source are calculated based on the relevant formula. Digital camera measured 20 color samples of RGB, LAB, XYZ value shown in Table 2 .
In the Lab color space, the standard values obtained from the 20 color spectrometer measurements and the measured values collected by the digital camera were used to establish the linear equations of the fourth order polynomials respectively. The coefficients were solved respectively. The polynomial linear regression of the measured values of the digital camera was carried out. The same color of the standard value of the color calculation, plotted in the following Figure 2 . The results show that the polynomial linear regression method has a certain effect on the color reduction [6] , and after the fourth order reduction, the chromatic aberration decreases close to zero, indicating that the chromatic aberration is close to zero increased order, the better the reduction effect.
At the same time, also found that the first-order reduction effect even more than the digital camera directly to the measured value of the effect is worse, greater color. The analysis shows that the first order polynomial linear regression is only four kinds of basic data, the amount of data is too small and the error is large.
Therefore, the effect of the polynomial linear regression reduction method is related to the reduction order, which improves the reduction order and increases the amount of the color sample data, which can effectively improve the reduction effect and achieve the purpose of obtaining the standard value of the camouflage color by using the digital camera to obtain the target and background The color of the field to improve the efficiency of color collection.
V. CONCLUSION
Based on the shortcomings and difficulties of color standard value acquisition under the existing field conditions, this paper puts forward the method of collecting color standard value by digital camera, and according to the color image space of digital camera itself is not the standard color space, the polynomial linear regression method is used to color The results show that the polynomial linear regression method is effective and the reduction effect is improved with the increase of the reduction order. The results show that the linear regression method is effective good, fourth order when the two color is almost zero conclusion. In the digital camera color reproduction effect has made some research results, but in the color of the production is more rough, there may be uneven color distribution, and the number of color samples less than the color difference between the color, but also on the experimental impact, but also the need to establish a data-rich military standard color-like database, which is the future to study the direction.
